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ABSTRACT 


This  report  has  been  prepared  for,  the  National  Bureau  !•  I 

of  Standards'  Center  for  Fire  Research  as  part  of  their  ' 

support  for  the  Office  of  Human  Development  Services  of  the 
U.3.  Department  of  Health,  Education,  and  Welfare-  The  purpose  of 
this  report  is  to  present  a cataloque  of  data  on  a "normal" 
home  including  certain  characteristics  of  its  able-bodied 
and  disabled  residents,  the  activities  carried  out  and 
basic  criteria  for  household  design.  This  represents  I! 

an  environment  in  which  the  disabled  should  be  able  to 
safety  function  in  a non- institutional  setting.  The  report  U, 

summarizes  selected  data  pertaining  to  the  physical  charact-  ■! 
eristics  of  "normal"  and  disabled  people,  the  spaces  within 
which  they  move,  their  limits  of  bodily  action,  the  causes  l| 

of  their  injuries  in  the  home  and  their  use  of  residential  fli 

rime.  Specific  and  general  evaluations  of  the  applicability  y 

of  the  data  to  normal  home  activities  are  presented.  F, 


Safe  Environments — Anthropometric,  Biomechanical 
and  Activity  Considerations 


1.0  Introduction 

The  safety  of  people  in  a home  environment  can  be 
promoted  by  studying  their  body  dimensions,  the  space  through 
which  they  move,  their  limitations,  their  use  of  time,  and 
the  causes  of  their  injuries. 

This  report  focuses  on  people  living  in  "normal  homes"  and 
the  activitie*^  ’performed  ^*mthin  those  homes.  For  this  report, 
a "normal  home"  is  one  not  specifically  established  to 
accomodate  the  disabled,  although  disabled  people  may 
certainly  be  residents  of  normal  homes.  Some  data  about 
disabilities  are  also  included  to  show  the  type  of  handicaps 
and  limitations  that  may  be  found  among  residents  of  homes 
for  the  developmentally  disabled. 

Data  summaries  are  organized  into  four  sections: 
Anthropometry  and  Biomechanics , Household  Safety, 

Disability,  and  Household  Operations. 

The  data  are  those  that  v;ere  considered  to  be  the  most 
relevant  in  creating  a safe  environment-  As  an  example,  in 
setting  standards  for  emergency  exit  doors  it  is  important 
to  know  the  dimensions  of  people  and  the  push  forces  they  can 
exert  on  a panic  door  latch.  Another  example--knowina  hov/ 
people  spend  their  time  in  the  house  can  provide  an  index 
of  exposure  to  hazards. 


The  information  about  the  use  of  time  and  rooms  in 
normal  homes  can  be  used  to  compare  normal  homes  to  those 
established  for  the  disabled.  This  would  assist  in 
evaluating  the  level  of  home  safety  achievable  for  residents 
of  a home  for  the  disabled.  The  information  would  also  be 
helpful  for  creating  a normal  home  environment  in  homes  for 
the  disabled. 


The  data  have  been  obtained  almost  entirely  by  literature 
search,  using  computerized  sources  such  as  the  Smithsonian 
Science  Information  Exchange,  Educational  Resources  Informa- 


tion Center,  Psychological 
Dissertation  Abstracts  and 
disabilities  were  obtained 
for  the  disabled. 


Abstracts,  MEDLINE,  NTIS , 
other  references.  'lost  data  on 
directlv  from  national  associations 


In  some  cases,  data  have  been  included  because  they 
were  the  best  or  only  data  available.  More  work  is  needed 
to  collect  more  and  better  ergonomics  data* 

The  data  are  extremely  diverse  in  origin,  format,  and 
content  and  cover  a wide  range  of  study  approaches.  Those 
differences  are  noted  and  discussed  where  they  limit  the 
applicability  of  the  data. 

2.0  Anthropometry  and  Biomechanics 

A.nthropometry  and  biomechanics  are  the  study  of  body 
measurements  and  movements  and  force  capabilities  of  people. 


The  dara 

. tables  for  this  section 

cover  :• 

Cateaor ies 

Tables 

• 

Basic  body  dimensions 

1 

through 

4 

• 

Maneuvering  space 
requirements 

5 

through 

8 

• 

Motion  envelopes 

9 

through 

11 

• 

Dexterity 

12 

through 

15 

• 

Muscular  strength 

16 

through 

20 

Measurement  points  not  illustrated  in  a 
defi.ned  are  illustrated  in  the  Glossary. 

table  or 

otherwise 

Basic  body  dimension 

tables 

(1  t-hrough  4)  describe  how 

rhe  human  body  occupies  space.  Table  4 also  illustrates 
the  change  in  txhat  occupied  space  when  the  person  is  in  a 
wheelchair.  For  example,  vertical  reach  is  restricted  for 
wheelchair  occupants. 

Because  anthropometric  measurement  techniques  may  vary 
from  one  srudy  to  another,  differences  in  measurement 
data  may  reflect  data  collection  procedures  as  well  as 
real  differences  between  populations.  The  worst  case  of 
procedural  difference  is  probably  for  the  children's 
data  in  Table  4,  which  were  not  originally  collected 
from  subjects  in  wheelchairs. 


9 


On  the  whole,  the  most  reliable  anthropometric  data 
come  from  recent  military  studies.  The  least  reliable, 
due  to  age  of  data  and  unknown  study  factors  ara  probably 
from  the  early  studies  cited  in  Van  Cott  and  Kinkade  (69) 
and  the  children's  wheelchair  data  from  Goldsmith  (23). 

The  extent  to  which  a study's  methodological  limitations 
affect  the  usefulness  of  any  of  these  data  depends  upon 
the  desired  level  of  precision.  Such  methodological 
limitations  should  not  cause  serious  problems  for  home 
applications  because  dimensional  interaction  between  occu- 
pants and  space  in  a normal  home  is  seldom  "tight,"  except 
for  wheelchair  occupants. 

Tables  5 through  8 describe  the  maneuvering  space 
n^eeded  for  people  v;hose  walking  ability  is  unimpaired, 
and  the  space  needed  for  "crippled  ambulants"  or 
wheelchair  occupants.  Table  7 is  a reference  table  of 
wheelchair  dimensions.  The  data  in  Tables.  7 and  8 do  not 
fully  apply  to  attendant-propelled  or  motorized  chairs, 
vvhile  the  reliability  of  the  data  in  Ta.ble  8 is 
difficult  to  assess,  the  measurement  requirements  for 
their  utilization  are  generally  not  rigorous,  although 
some  of  the  wheelchair-maneuvering  space  requirements  are 
rather  complex,  e.g.  turning  through  a door. 

In  general: 

1.  A passage  90  cm  wide,  straight  or  L-shape,  will 
allow  minimally  adequate  space  for  a wheelchair 
or  for  an  ambulant  individual  with  shoulder 
crutches  — the  most  space-consuming  walking  aid. 

2.  A passage  120  cm  wide  will  allow  two  people  to 
pass  abreast  and  will  allow  a wheelchair  to  turn 
through  a doorway  opening  into  the  passage. 

Table  8 shows  other  passage  dimensions  which 
might  be  involved. 

3.  A passage  180  cm  wide  will  allow  three  normal 
ambulatory  people  or  two  with  shoulder  crutches 
to  walk  abreast.  Such  a passage  is  also  adeauate 
tor  any  wheelchair  maneuver  if  passage  length 

is  at  least  180  cm. 
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The  data  in  Tables  9 and  10  reflect  a combination  of 
range  of  joint  movement  and  arm  length-  Table  9 shows 
locations  above  the  floor  which  can  be  reached  by  a grasping 
hand.  The  data  in  Table  10  reflect  joint  motion  range  and 
arm  length  expressed  in  terms  of  a multidimensional  volume 
of  space  through  which  the  hand  moves.  The  data  in  both  < 

tables  show  reach  access  capability  but  cannot  be  directly  | 
compared  across  tables.  Data  in  Table  11  illustrate  the  j 

maximum  body  flexibility  envelope  based  on  possible  joint  j 

move.ment  only;  they  do  not  represent  an  access  envelope. 

j 

Subjects  measured  for  Table  9 were  chosen  to  represent  ^ 
the  range  in  body  size  for  U.S.  Air  Force  personnel  in  1964 
(type  of  personnel  was  not  specified  in  the  summary  in  Damon,  1 

et  al  (13) ) but  can  be  considered  as  representative  of  this 

population) . Population  samples  of  Tables  10  and  11  are  1 

apparently  not  as  rigorously  standardized.  The  amputee  ; 

sample  for  the  data  in  Table  10  may  be  quite  heterogeneous  | 

wit.h  respect  to  the  exact  location  of  amputation,  even  J 

though  above  and  below  elbow  amputees  are  identified.  ! 

Therefore,  the  data  may  not  be  highly  valid  for  an  individual  i 
amputee  although  still  generally  descriptive  of  the  reach  j 

volume  of  amputees  as  a group. 

Tables  12  through  15  present  data  from  a number  of  | 

different  experiments.  These  data  are  based  on  small  ; 

numbers  of  subjects  performing  specified  tasks  in  laboratory  | 
settings  to  test  somewhat  limited  hypotheses.  Therefore,  j 

these  data  reflect  some  of  the  factors  involved  in  dexterity  i 

but  do  not  describe  the  performance  of  general  populations.  | 

The  essential  point  of  the  study  by  Kvalseth  (31) , 

Table  12,  is  that  an  operator  can  "feel  out"  a precision  task  : 
much  more  accurately  with  hand  movements  than  by  whole  arm  !! 
movements.  For  example,  setting  a range  burner  control  to 
"high",  "medium"  or  "low"  can  be  done  accurately  using  whole  i 
arm  movement;  setting  an  oven  control  to  exactly  325  degrees  | 
is  better  ac.hieved  by  hand-finger  manipulation.  ' 

“"Ioann's  maniou  i a t i ve  task  oertc^mance  study  (20)  , Table  j 
of  snecial  intei^est  because  the  findinas  do  not  support  . 
the  stereotype  that  blind  people  possess  superior  kinesthecic  ' 
can '’b i 1 i t ies  to  the  normally  sighted.  The  kinesthetic  test 
results  (arm  position  judcment)  were  no  better  for  the  blind  ' 
than  for  the  blind  fo Lded-s  iahted  and  may  h.ave  been  in’^erior 
for  the  blind. 
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The  data  on  plegic  dexterity  in  Table  14  show  best  performance 
for  the  paraplegics  and  the  worst  for  the  left  arm  hemiplegics 
(average  standard  score  44).  Bell  et  al  (6)  conclude  that  the 
paraplegics  are  in  need  of  some  retraining  for  general  rehabili- 
tation while  the  right-arm  and  left-arm  hemiplegics  are  greatly 
in  need  of  retraining  for  such  tasks  as  clothing  management . 

It  is  further  concluded  that  the  hemiplegics  have  the  lowest 
dexterity  capability  because  of  more  advanced  age,  poorer 
general  health,  and  possibly  greater  central  nervous  system 
involvement  than  the  paraplegics. 

The  comparison  of  walking  characteristics  of  elderly 
versus  younq  women,  shown  in  Table  15,  produced  no  unusual 
results,  but  it  is  clear  that  the  elderly  have  a shorter  step 
length.  The  authors  make  the  following  observation  (Finley 
et  al  (21)  page  143) : 

"The  average  whole  body  velocity  was  0.26 
mile  per  hour  slower  for  the  elderly  group 
(elderly — group  average,  1.57  miles  per  hour; 
young — group  average,  1.83  miles  per  hour). 

However,  when  the  data  were  distributed  by 
half  mile  per  hour  class  intervals  ranging 
from  0.5  mile  per  hour  through  2.5  miles  per 
hour,  none  of  the  young  women  appear  in  the  0.5 
to  1.0  mile  per  hour  class  interval.  For  the 
elderly  women,  the  mode  occurred  in  the  interval, 

1.0  to  1.5  miles  per  hour  (48  per  cent  of 
subjects)  while  75  percent  of  the  young  women 
were  in  the  1.5  to  2.0  miles  per  hour  class." 

The  implication  of  this  finding  is  that  elderly  women 
are  more  likely  than  the  young  to  be  in  the  s low-v/alking 
group,  even  though  many  of  them  walk  as  fast  as  younger 
women  in  normal  walking  situations. 

Data  for  applying  whole  body  force  are  shown  in 
Table  16  for  grip,  in  Tables  17  and  18  for  push-pull 
action,  in  Table  19  for  a variety  of  actions,  and  in 
Table  20  for  lifting.  Force  exertion  data  are  greatly 
influenced  by  measurement  technique,  motivation,  and  maximi.im 
force  criteria.  The  data  from  Tables  16  and  17  were  obtained 
by  using  a variety  of  procedures  and  the  various  populations 
cannot  be  equated  for  motivation,  although  maximum,  effort  was 
sought  from  all  subjects.  The  whole  body  push-pull  data  in 
Table  18  are  presented  as  a function  of  body  position  and 
body  bracing.  These  data,  also,  are  maximum  effort  data. 

The  data  presented  in  Table  19  are  described  by  the  authors 
(Davis  and  Stubbs,  14a  and  14b)  as  "safe"  levels  of  force 
application  in  terms  of  " intra-truncal " pressures  generated 


within  the  body  when  applying  these  types  of  forces. 

However,  the  authors  qualify  their  data  as  follows  (14b, 
page  219) : 

"The  diagrams  indicate  single  loads  or  forces 
(kg)  which  can  be  applied  safely  by  fit  young  adult 
males  in  manual  activity  when  standing,  sitting  or 
kneeling.  The  weakest  personnel  will  be  at  the  limit 
of  safety  when  applying  forces  of  the  magnitudes 
indicated  in  the  diagrams.  If  the  force  has  to  be 
applied  at  frequencies  greater  than  once  a minute 
the  safe  load  will  be  70  percent  of  the  values 
sho\^m.  Caution  should  be  exercised  in  applying 
these  limiting  values  to  men  over  35  years  of  age. 

They  are  not  applicable  to  females." 

These  cautions  are  further  emphasized  by  the  small  size  of 
the  sample  for  this  study. 

In  Table  20,  the  weights  lifted  in  the  studies  are 
presented  in  terms  of  user  acceptance-- that  is,  the  maximum 
v/eight  a oerson  considered  reasonable  to  carry,  implyina  that 
these  v/eiahts  were  less  than  the  maximum  which  people  were 
eatable  of  lifting.  This  implication  is  most  explicit  in 
the  study  by  Kramer  and  Meguire  (30)  in  which  the  orocess  of 
;;udging  acceptability  was  in  itself  a subject  of  investigation 

When  considering  force  aoDlication  data  from  Tables 
16-20: 

1.  Data  from  Tables  16-18  should  be  considered 
as  emergency  level  force  application  data  and 
not  as  everyday  force  use  data  for  the 
populations  involved. 

2.  Data  from  Table  19  can  be  considered  as 
occasional  force  use  data  for  the  populations 
involved  but  should  not  be  used  for  populations 
where  the  weight  lifting  capability  may  be  less 
than  that  of  young,  fit  males. 

3.  The  data  from  Table  20  may  be  considered  as 
nominal  force  application  data  for  the 
populations  involved. 
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3.0  Household  Safety 


This  section  concerns  aspects  of  the  home  or  of  the 
resident  that  are  associated  with  accidents  and  household 
safety.  Data  tables  are  presented  in  five  general  categories 


Category 

• Personal  background  of  residents 

involved  in  accidents 

• Use  of  tobacco,  alcohol, 

and  drugs 

• Household  equipment  and  facility 

factors  in  accidents 

• Fires  and  burns 

• Safety  recommendations 


Tables 

21  through  23 

24  through  29 

30  through  36 

37  through  39 
40  through  42 


As  a general  caveat  it  must  be  noted  that  accident  data 
not  collected  under  highly  controlled  and  thoroughly  observed 
and  documented  real-world  environments  may  have  low  validity 
because  many  environmental  and  situational  factors  are 
unknown.  These  conditions  for  collecting  accident  data  do 
not  prevail  in  most  homes  and  can  rarely  be  produced  in 
controlled  laboratory  settings  without  distorting  real- 
world  accident  processes.  Therefore,  data  presented  in 
Tables  21  through  36  describe  tendencies  and  scenarios  but 
are  not  accurate  records  of  events  and  conditions  in  the 
home . 


Resident  background  data  presented  in  Table  21  illustrat 
some  of  the  cautions  noted  above.  These  data  were  obtained 
under  laboratory  conditions  designed  to  record  accidents 
during  standardized  task  performance,  but,  hazards  could  not 
be  realistically  produced.  For  example,  spilled  grease  could 
not  be  allowed  to  remain  on  the  floor  because  a subject  might 
slip  on  it.  Partly  as  a result  of  such  constraints  the 
correlations,  though  statistically  significant,  reveal  very 
low  levels  of  actual  covariance. 

Inspection  of  the  correlations  reveals  numerous  patterns 
for  example,  the  negative  visual  acuity  correlations  in 
combination  with  the  positive  manual  dexterity  correlations. 
However,  recognition  of  such  patterns  would  be  greatly 
enhanced  if  multivariate  rather  than  univariate  statistics 
had  been  used. 
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Respondents  from  households  v/ith  no  injuries  (control) 
and  with  injuries  (code)  answered  questions  on  a variety 
of  household  and  personal  factors  (see  Tables  22,  23) . 
Responses  about  exercise  and  product  quality  indicate  that 
respondents  from  households  with  injuries  tend  to  have  a 
lower  level  of  exercise,  buy  reconditioned  or  blemished 
products,  and  assemble  and  repair  products  themselves.  Where 
differences  between  household  cateaories  were  statistically 
siqnif leant,  they  were  not  large. 

Data  on  tobacco  use  (Tabl.e  24)  were  derived  from  the 
sane  procedures  as  those  used  in  Tables  22  and  23.  Generally 
a higher  accident  tendency  exists  for  cicarette  and  clear 
smokers  than  for  non-smokers;  the  difference  is  not  signi- 
ficant: for  Pice  smokers. 


The  data  in  Table  25  on  the  association  between  high 
breathalyzer  alcohol  level  and  home  accidnets  do  not  show 
a higher  percentage  of  intoxication  than  non-intoxication 
for  any  factor  considered-  The  greatest  spreads  of  per- 
centage points  were  for  men  versus  women  (31.5  percent  versus 
15.3  percent)  and  social  class  I and  II  versus  social  class 
V (13.4  percent  versus  26.1  percent).  Tohuhata's  data  in 
Table  26  show  no  statistically  significant  tendency  toward 
association  of  household  injuries  and  alcohol  use  other  than 
for  beer.  However,  these  data  did  not  consider  level  of 
drinking.  The  highest  percentages  for  cause  of  injuries 
and  type  of  injuries  for  intoxicated  accident  victims  (Table 
27)  are  cutting  and  piercing  and  collisions,  and  lacerations/ 
abrasions  and  head  injuries.  In  general,  victims  cut  them- 
selves and  collide  with  objects.  Head  injuries  probably 
result  from  both  falls  and  collisions. 


Data  in  Table  28  highlight  drug  availability  as  an 
accident  factor.  The  availability  of  antihistamines,  tran- 
quilizers, diet  pills  and  hormones,  but  not  the  anti- 
cepressanrs,  was  most  frequently  reported  for  homes  with 
injuries.  However,  it  is  unknown  how  much  of  this  effect 
can  be  related  to  drug  action  and  how  much  to  the  conditions 
requiring  drug  use. 

Table  29  presents  data  on  several  aspects  of  medication 
error  by  the  elderly.  The  significant  medication  management 
factors  seem  to  be  related  to  the  medication  process  and 
not  to  the  design  of  the  house  itself. 


8 


Tables  30  through  36  show  data  from  various  surveys  of 
home  factors  in  accidents,  especially  falls.  Unfortunately, 
data  provided  by  respondents  about  what  actually  happened 
in  a home  accident  are  often  unreliable.  For  that  reason, 
these  tables  should  be  used  only  to  develop  accident  scenarios. 
Generally,  self-reported  accidents  tended  to  occur  in  the 
living  room,  kitchen,  or  on  the  stairs,  and  on  slippery, 
non-concrete  surfaces.  As  an  accident  factor,  elderly 
victims  tended  to  report  dizziness,  sudden  malaise  or  weak- 
ness, and  difficulty  in  walking. 

The  fire  mortality  pattern  shown  in  Table  37  is 
familiar — high  death  rates  among  the  very  young,  the  very 
old,  and  non-whites. 

Regarding  specific  hazards.  Table  38  indicates  that 
clothing  is  the  most  common  source  of  fatal  burns  and  that 
hot  water  is  the  most  common  source  of  non-fatal  burns. 

Frequent  pre-existent  factors  in  burn  cases  are  cardiovascular 
disease  and  alcohol  use  for  male  victims  and  card iovascular 
disease  and 'obesity  for  female  victims  (see  Table  39). 

Tables  40-42  are  recommendations  for  household  safety 
design.  They  are  not  a complete  design  guide  but  do 
contain  or  are  based  upon  recent  and  authoritative  data 
and  standards. 


4.0  Disability 

The  disability  data  are  contained  in  the  following 
tables : 


Category 

Tables 

• 

Disability 

background 

43  and  44 

• 

Hearing 

45  and  46 

• 

Disabilitv 

descriotion 

47 

Table  43  presents  some  background  information  on 
distribution  of  disabilities  in  the  U.S.  oopulation. 

Information  in  Table  44  is  purely  qualitative.  Its 
value  lies  in  conceptualizing  types  of  risk  which  might 
be  typical  of  disabled  individuals.  It  should  be  noted 
that  the  disabilities  listed  are  primarily  motor;  but  as 
the  figure  indicates,  they  have  implications  for  other 
than  motor  problems. 
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Hearing  condition  data  shown  in  Tables  45  and  46 
apply  only  to  children.  However,  it  should  be  noted  that 
deaf  children  have  many  of  the  same  problems  in  a home  as 
do  deaf  adults.  Also,  the  children  of  1963-65  are  the 
adults  of  today;  thus,  the  data  may  be  predictive  of  current 
problems  for  deaf  adults. 


Table  47  lists  organizations  servincr  various  disabled 
groups.  These  organizations  can  provide  m.uch  information  about’ 
the  disability  they  represent.  Full  address  informarion 
is  listed  in  Appendix  A for  readers  who  wish  to  contact 
the  organizations  directly. 

5.0  Household  Operations 

The  data  on  household  operations  are  presented  in  | 

the  following  tables: 

Categor y Tables 

• Household  time  use  48  through  53 

• Household  equipment  use  54  through  56  \ 


• Task  difficulty  57  through  60 

Summarized  data  on  household  time  use  are  taken  primarily 
from  Robinson  (49) . While  other  time  use  sources  are  avail-  ; 
able,  e.g.  Manning  (37)  and  Walker  and  Woods  (75) , Robinson's 
data  are  in  the  most  useful  format.  They  reflect  primarily 
urban  people,  based  on  diaries  from  a large  sample  of 
2000  respondents.  Robinson's  data  are  generally  compatible 
with  data  from  Walker  and  Woods  and  Manning. 

The  use  of  time  diaries  for  a single  day  results  in 
some  distortion  of  time  when  certain  occasional  or  family  I 

specific  time  data  are  averaged  over  many  days  and  applied  ! 

to  the  whole  population  or  some  large  segment  of  it.  For 
example,  unrealistically  short  daily  time  segments  for  | 

child  care  may  result.  There  are  also  some  minor  arithmetic  | 
inconsistencies  in  Robinson's  data  which  are  probably  due 
to  data  processing  techniques.  These  data  should  be 
interpreted  as  general  tendencies  rather  than  as  specific  ^ 

time  values.  ] 

A rank  order  of  the  major  household  weekly  time  totals  I 

from  Table  48,  in  order  of  magnitude  for  each  type  of  ^ 

householder,  is  as  follows:  f 
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Employed  Men 


Employed  Women  Housewives 


Marketing 
House  upkeep 
Cooking 


Cooking 
Housec leaning 
Laundry/ ironing 


Cooking 

Housecleaning 

Laundry/ironing 


Table  49  presents  the  results  of  a multivariate 
analysis  of  factors  associated  with  housework  time  for  men 
and  women.  This  analysis  emphasizes  the  limitations  of 
average  task  time  data  as  a basis  for  housework  time  analysis-- 
for  example,  the  disproportionate  size  of  the  standard 
deviations  with  respect  to  the  size  of  the  means . 

Table  50  presents  data  on  the  time  requirement  for  and 
frequency  of  preparation  of  meals  of  various  complexity. 

Table  51  indicates  that  housewives  spend  the  most  time 
on  child  care,  employed  men  the  least.  These  tendencies 
probably  reflect  the  use  of  out-of-home  child  care  or  in-home 
babysitting,  as  well  as  the  lower  number  of  children  of 
employed  men  and  women. 

The  personal  time  shown  in  Table  52  is  personal  maintenance 
time.  The  greatest  consumption  of  time  (except  for  sleeping) 
is  for  personal  hygiene  and  snacking.  Most  of  the  eating  by 
employed  men  and  employed  women  is  done  outside  of  the  home, 
and  this  probably  includes  snacking,  if  the  cooking  data  in 
Table  48  a re  any  indication  of  all  in-home  cooking. 

Table  53  indicates  that  the  most  extensive  use  of  free  time 
in  the  home  involves  watching  TV,  although  it  is  not  clear  if 
this  is  TV  watching  time  or  total  time  the  TV  is  turned  on. 

In  any  event,  the  heavy  time  emphasis  on  TV  suggests  that 
Robinson's  1956  data  are  indicative  of  present  day  house- 
hold time  use - 

The  data  presented  in  Tables  54  through  56  on  household 
equipment  use  are  from  Walker  and  Woods.  Since  these  data 
are  now  at  least  ten  years  old  and  pre-"energy  crisis" 
they  may  not  reflect  current  practice.  For  example,  current 
use  of  air  conditioning  may  be  more  extensive  than  shown  in 
Table  54. 

Table  55  indicates  a typical  assortment  of  kitchen 
equipment,  although  the  reported  percentage  of  use  of 
electric  fry  pans,  griddle  and  fryers  might  be  somewhat  low 
for  present-day  practice.  There  is  no  mention  of  micro- 
wave  ovens . 
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The  task  difficulty  data  in  Tables  57  through  60 
are  taken  from  Steidl  (60) . Her  analysis  categorizes  various 
household  activities  as  high  or  low  cognitive  tasks.  High 
and  low  cognitive  tasks  are  those  which  were  judged  to  require 
high  and  low  amounts  of  attention,  judgment  and  planning. 

It  is  imporrant  to  note  that  high  and  low  cognition  is  not 
so  much  a dichotomy  of  difficulty  as  it  is  a two-part  heading 
for  tabulating  respondents'  judgments  into  a matrix  distributior 
In  principle,  the  cognitive  level  of  a task  is  probably  as 
relevant  to  the  evaluation  of  task  performance  by  the  disabled 
as  it  is  to  task  performance  by  others.  However,  specific 
tasks  may  be  judged  differently  by  the  disabled  than  by  normals 
and  differently  by  some  disabled  than  by  others. 

As  seen  in  Table  57,  food  preparation  tasks  are  relatively 
high  in  both  frequency  of  listing  and  cognitive  level.  Shelter 
tasks  are  high  in  frequency  and  low  in  cognitive  level  as 
are  clothing  care  tasks,  except  sewing.  However,  Table  58 
indicates  a general  "constraint"  factor  which  cuts  across 
cognition  level  in  making  tasks  more  or  less  difficult. 

Table  5 9 indicates  that  the  most  critical  dom.iciliary 
factors  in  housework  difficulty  are  structure,  and  facilities 
and  equipment  design  and  layout. 

Table  60,  however,  does  indicate  that  high  vs  low 
cognition  is  still  a factor  is  determining  the  complexity 
and  difficulty  of  tasks,  as  well  as  task  preferences. 

6.0  Summary  and  Conclusions 

The  data  in  this  report,  due  to  their  range,  complexity 
and  diversity  of  application,  lead  to  general  conclusions: 

1.  The  quality  of  anthropometric  and  biomechanical 

data  are  affected  by  the  collecting  procedures  and 
equipments  utilized.  However,  these  data  can  be 
used  as  prescriptive,  "design-to"  data  guides 
according  to  the  nature  of  the  population  sampled 
and  with  caution  as  to  the  size  and  probable 

representativeness  of  each  sample. 

2.  The  household  safety  data  are  valid  as  a description 
of  specific  populations  at  specific  time  periods. 
However,  much  of  the  data  were  obtained  in  laboratory 
situations  or  were  otherwise  limited  by  the  study. 
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3.  The  disability  data  are  descriptive  samples 

of  disabilities  which  may  be  encountered  within 
an  otherwise  normal  home.  They  are  useful  primarily 
for  familiarization  with  the  general  handicaps  of 
the  disabled. 

4.  The  household  operations  data  are  useful  for 
formulating  scenarios.  They  may  suggest  design 
considerations  but  should  not  be  utilized  as 
standards . 
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ILLUSTRATED  GLOSSARY  OF  SELECTED 
ANTHROPOMETTIC  AND  BIOMECHANICAL  MEASUREMENTS 
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Illustrated  Glossary  of  Selected 
Ajithropometric  and  Biomechanical  Measurements 


Measurement 

Ankle  Abduction  and 

Adduction 


Table 


11 


Ankle  Flexion  and 

Extension 


11 


Bent  Torso  Breadth 


Bent  Torso  Height 


3 


Illustration 


*Courtesy : 


Harvard  University  Press 


Crawling 


Illustrated  Glossary  of  Selected 
vnthroDometric  and  Biomechanical  Measurements 


Length 


3 


Crawling  Height 


Elbow  Flexion 


11 


Elbow  Rest  Height 


1 


Forearm  Supination  and 
Pronation 


11 


Foinvard  (Finger  Tip) 
Arm  Reach 


2 


•Courtesy : 


Harvard  University  Press 
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Illustrated  Glossary  of  Selected 
Anthronometric  and  Biomechanical  ’^.easurements 


Forward  Reach,  Sitting 

(Through  Aparture)  2 


Function  (Grip)  Arm  Reach  2 


Functional  (Grip)  Arm 
Reach,  Extended 


2 


Hip,  Adduction  and 
Abduction 


11 


Hip  Flexion 


11 


*Courtesy:  Harvard  University  Press 


(13)  * 
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Illustrated  "Glossary  of  Selected 
Anthropor?etr ic  and  3iomechanical  'Measurements 


Hip  Rotation,  Medial  and 
Lateral  , Prone 


11 


Hip  Rotation,  Medial  and 
Lateral  , Seated 


11 


Knee  Flexion,  Kneeling 


11 


Knee  Flexion,  Prone 


11 


Knee  Flexion,  Standing 


11 


•Courtesy:  Harvard  University  Press 


;i3)* 


18 


Illustrated  Glossary  of  Selected 
Anthrooometric  and  Biomechanical  Measurements 


Knee  Rotation,  Medial 
and  Lateral 


11 


Crouched  and  Length, 
Kneeling  Height 


3 


Kneeling  Height,  upright 


3 


V 


(13)* 


*Courtesy : 


Harvard  University  Press 
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Illustrated  Glossary  of  Selected 
AnthroDome trie  and  Biomechanical  Measurements 


Meek  Flexion,  Dorsal 
and  Ventral 


11 


Neck  Flexion,  Right 
and  Left 


11 


Meek  Rotation,  Right 
and  Left 


11 


:i3)  * 


Overhead  Reach,  Standing 
Two  Arms , Grip 


Popliteal  Height 


"Courtesy:  Harvard  University 


(13)  * 
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Illustrated  Glossary  of  Selected 
Anthropometric  and  Biomechanical  Measu^ cmcri v_s 


Prone  Length  and 
Height 


3 


Shoulder  A.dduction 
and  Abduction 


11 


Shoulder  Flexion 
Extension 


11 


Shoulder  Rotation,  Lateral 
and  Medial 


11 


Sitting  Eye  Height 


1 


*Courtesy : 


Harvard  University  Press 
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Illustrated  Glossary  of  Selected 
Anthropometric  and  Biomechanical  Measurements 


Sitting  Height,  Erect 


1 


Sitting  Height,  Normal 


1 


T 


Sitting  Knee  Height 
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(8) 
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Illustrated  Glossary  of  Selected 
Anthropometric  and  Biomechanical  Measurements 


Squatting  Height,  Minimum 


Stature  (Standing  Height) 


Thigh  Clearance  Height 


Vertical  Reach,  Finger  Tip, 
Sitting 


(69) 
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Illustrated  Glossary  of  Selected 
Anthropometric  and  Biomechanical  Measurements 


Vertical  Reach,  Grip 
Standing 


2 


Wrist  Abduction  and 
A dduction 


11 


Harvard  University  Press 


2 4 


Courtesy : 


TABLES 
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ANTHROPOMETRY  AND  BIOMECHANICS 
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A'lTIIRiM’OMliTRIC  DATA  6UMMAHV  IlKIMIT 
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(171  National  lUalth  Eurvay,  ‘9tn-EJ,  r.ldetly,  Artnli  c.rniirnl  pn|>ulallon. 
1101  Nnlta,  MEE,  U.K.  Erny  nala 
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TABLE  3.  ANTHROPOMETRIC  DATA  SUMT-IARY  - I'THOLE  BODY  POSITION 
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TA51E  3.  A.\THRO?CMETRIC  DATA  SLWLARY  - WHOLE  BODY  POSITION  (CONTINUED) 


(1)  U.S.  Army  Natick,  1977,  U.S.  Army,  Viomen 
(69a)  Van  Cott  and  Kiik^de,  fron  Altixander  and  Clauser,  1965,  USAF , Male 

(69b)  Van  Cott  and  Kir.kade,  from  Hertzberg  et  al , 1956,  USAJF , Male 

(69c)  Van  Cott  and  Kinkade,  from  Snow  and  Snyder,  1965,  Air  traffic 

control  trainees,  Male 


32 


TAni.K  4 ANTIIKOt'UMDTRIC  DATA  SUMMARY  - WlIKKU'MAIR  AND  OlCUl'ANT 
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Reference 

(69)  Van  Cott  and  Kirkade,  nominal  male  adult,  not  otherwise  specified 
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Reference:  (23)  Goldsmith,  "f,arqe  man,"  not  otherwise  syiecified 

Data  and  figures  reprinted  from  Designing  for  the  Disabled  by 
Selwyn  Goldsmith  with  the  kind  permission  of  RIBA  Publications  Ltd. 


F’iqure  1.  Dimension  Key 
(not  drawn  to  scale) 
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TABLE  11.  BIOMECHANICS  DATA  SUMiMARY 


RANGE  OF  JOINT  MOTION 


' Joint  and  Movement 

j (See  Glossary) 

Range 

(Degrees) 

1 

Remarks 

5 th 
%tile 

Mean 

95th 

%tile 

Reference 
and  N 

j Wrist 

(13a),  39, 

"Forced"  move- 

i Flexion 

70 

90 

110 

Male 

ments  of  fore- 

1 Extension 

78 

99 

120 

arm  about  wrist 

Total  F and  E 

154 

189 

224 

with  hand 

Adduction 

12 

27 

42 

restrained,  more 

Abduction 

35 

47 

59 

exiirsion  than 

Total  Ad  and  Ab 

53 

74 

95 

normal  hand  about 

wrist  motion. 

j 

Forearm 

i 

j 

Supination 

77 

113 

149 

(13a),  39, 

Elbow  at  90°  j 

Pronation 

38 

77 

116 

Male 

Total  S and  P 

141 

190 

239 

Elbow 

(13a),  39, 

i 

\ 

1 

Flexion 

126 

142 

158 

Male 

i 

Shoulder 

(13a),  39, 

! 

j 

Flexion 

168 

188 

208 

Male 

1 

1 

Extension 

38 

61 

84 

1 

1 

Total  F and  E 

218 

249 

280 

j 

Adduction 

33 

48 

63 

i 

Abduction 

106 

134 

162 

1 

Total  Ad  and  Ab 

149 

132 

215 

! 

Rotation,  Medial 

61 

97 

133 

i 

Rotation,  Lateral 

13 

34 

55 

I 

Total  RM  and  RL 

. 

92 

131 

170 

i 

j 

Ankle 

(13a),  39, 

Flexion 

23 

35 

47 

Male 

i 

] 

Extension 

18 

38 

58 

Total  F and  E 

50 

73 

96 

Adduction 

9 

24 

39 

Or  Inversion/ 

Abduction 

11 

23 

35 

Aversion 

Total  Ad  and  Ab 

26 

47 

68 

Hip 

(13a),  39, 

Flexion 

92 

113 

134 

Male 

Adduction 

11 

13 

51 

1 

Abduction 

33 

53 

73 

1 

Total  Ad  and  Ab 

61 

84 

107 

1 

Rotation,  Medial  (Seated) 

16 

31 

46 

Rotation,  Lateral 

i 

(Seated) 

15 

30 

45 

j 

Total  R,  M and  L 

(Seated) 

38 

61 

84 

Rotation,  Medial  (Prone) 

23 

39 

55 

1 

1 

' Rotation,  Lateral  (Prone) 

18 

34 

50 

{ 

' Total  Rotation  M and 

1 

L (Prone) 

47 

73 

99 

-t 

1- 

1 

TA5LZ  11.  BIOMECHANICS  DATA  SL'^LMARY  - RANGE  OF  JOINT  MOTION  (CONTINUED)  . 


Range 

(Degrees ) 

; Joint  and  Movement 

5th 

95th 

Reference 

1 (See  Glossary) 

fetile 

Mean 

%tile 

and  N 

Remarks 

j 

i Knee 

(13a),  29, 

j Flexion  (Standing) 

92 

113 

134 

Male 

1 Flexion  (Kneeling) 

144 

139 

174 

[ Flexion  (Prone) 

109 

125 

141 

j Roration,  Medial 

15 

35 

55 

1 Rotanion,  Lateral 

23 

43 

63 

1 Toral  RM  and  RL 

52 

7 6 

104 

Neck 

(13d),  10,  Male 

Flexion,  Ventral 
Flexion,  Venrral 

- 

60 

67 

- 

(13b),  100, 
Male  + Female 

Looking 
J down 

Flexion,  Doral 

61 

- 

(13d)  , 10,  Male 

1 Looking 

Flexion,  Dorsal 

77 

(13b) , 100, 
Male  + Female 

j uo 

Flexion,  Right  or  Left 

! 

1 

41 

- 

(13d),  10,  Male 

Head  inclined 
right  or  left 

1 Rotation,  Right  or  Left 

1 

79 

_ 

(13d),  10,  Male 

Looking  right  or 
left 

; Rotation,  Right 

- 

73 

- 

(13b),  100, 

Looking  right 

1 Rotation,  Left 

- 

74 

- 

Male  + Female 

Looking  left 

1 

Handgrip  (Right) 

(13c),  79 

Seated,  grasping  ^ 

Flexion,  Extreme 

20 

46 

72 

Male 

vertical  handgrip  ■ 

Flexion,  Comfortable 

64 

91 

118 

48.26  cm  forward 

Extension,  Extreme 

11 

33.6 

56 

and  34.18  cm  above 

Exnennion,  Comfortable 

46 

71.8 

98 

Seat  Reference 

Total,  F-E,  Comfortable 

38 

76.6 

115 

Point.  Flexion 

Total,  F-E,  Extreme 

127 

164.2 

201 

and  extension  were 
left  and  right, 
respectively , 
from  comfortable 
"neutral . " 

(13a) 

(13b) 

(13c) 

(13d) 


Damon 

et 

al. 

Damon 

et 

al , 

Damon 

et 

al. 

Damon 

et 

al , 

from  Barter  et  al , 1957 
from  3uc)c  et  al , 1959 
from  Daniels  and  Hertzberq, 
from  Glanville  and  Kreezer, 


1952 

1937 


42 
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nee:  (31)  Kvalseth,  1976,  male  graduate  students. 
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TAI1I.E  H BIOMEUIANIC  MOTOR  PERK)RMANCE  DATA  SUMMARY  - PI.EGIC  DEXTERITY 
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TABLE  I'V.  nrOMECIIANlCS,  M01X)R  I’ERFOl^^lANCE  DATA  SUMMARY  - WALKING 


46 


Reference:  (21)  Finley  et  al,  1969,  elderly  and  young  women. 


TABLE  16  BIOMECHANICS  DATA  SUMMARY  - GRIP  STRENGTH 
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TABLE  41.  HOME  SAFETY  DESIGN  RECOMMENDATTONS--KI'ICHEN  ILLUMINATION. 
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Reference  (7):  Rennet.  Unotflclal  i 1 1 unination  standards. 
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Reference  (75)  Walker  and  VJoods, 
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Reference  (49)  Robinson,  .1956  , Midwestern  householders; 

N=generally  2000  male  and  female 
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Reference:  (49)  Robinson,  1956,  Midwestern  householders 

N=generally  2000  male  and  female 
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Reference:  (75)  Robinson,  1956,  Midwestern  houseliolders 


Activity  Percent  of  Respondents  Reportiny  Use 
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Reference:  (75)  Walker  and  Woods,  1967-68,  Syracuse 

N=1296  husband  and  wife  householders 


TABLE  55.  IlOUSLIIOLD  ACTTVITV  DATA  S UMMA  RY- - RQH  I UT  T r.I  Z ATT  ON- - K T TCI  I EN  EQDIPMENT. 
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Reference:  (75)  Walker  and  Woods,  1967-68,  Syracuse, 
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Reference:  (60)  Steic^ll,  1967,  Urban  housewives 


TAMI.r  SH.  Iionsniol.h  AC'TIVITY  data  .DIIMMAHV  - TA;;K  D l hi' I CIII.TY  I’ArTniAS- -wdkk  constkaint 


I 


n 

c: 


c 

u 

X 


I 


cfi  c 

tn 

0 ^ 

r— t ^ 

1 in 
rn  f) 


• rH 

O 

2 

X 

c 

E 

-r^ 

X 

OJ 

.-0 

u 

C 

i-l 

4J 

• 

c 

i- 

♦J 

c; 

J-i 

r» 

4J 

>. 

w 

o 

CD 

o 

cn 

c 

E 

K/* 

rv' 

r— i CP 

0 

CD 

L. 

0 

fT3  C 

o 

U 

0 

u 

Z.  -r- 

•H 

5 

4J 

X 

D 

a 

CC  •'H 

X 

!T 

CD 

E 

(U 

CD 

c 

C -r^ 

U 

-lJ 

s 

■* 

* 

-K 

e 9 
53 


® ♦ O » ^ 0«N 


S'"" 


> — O n o r*  rt 


^ ! 5. 


I < 

1 1!  : 

i ^ 9 


^ ; s £ 

*e  5 -c 


« < o 

• * e • 

I I u 

I I I 

I ' J 
1 1 i I 
< i II 


8 2 S 


25R;  S' 


sr  a 


r>  r*  ^lorj®  «iAor>0  ®0 
g O gonn  r«  ® 


t%rt  at  (orton^ 


o oooc 

n g g o <s  ^ n 


S R SR°S'- 


■♦c 


•tc 

•K 


I , 


II  I 2 


f = * * • 

r?|3*  5i  j 


1 1 ! Mil  lill«  II  i 

f ^ I l-SOO£  <o  2 

d 8 < 


8 0 1 1 


f'-M  s 


5 o 3 T d 

{Zou.  H200«. 


? i 

11 


CTi 


•H 

0) 

in 


o 

VD 


QJ 

u 

c 

dJ 

u 

OJ 

U-l 

(U 

CC 


4J 

c 

1. 

a 

& 

o 

c 

CD 

! o 

W4 

O' 

0 

1 

1 r-, 

cn 

ns 

0 

1 

1 

cn 

CJ 

fl3 

(C 

E-* 

120 
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Reference:  (60)  Steidl,  1967,  Urban  housewives 
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Reference:  (60)  Steicil,  1967  , Urban  housewives 
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Appendix  A 


Organizations  of  the  Disabled 
Contacted  for  this  Report 

American  Academy  for  Cerebral  Palsy 
1255  New  Hampshire  Avenue,  N.W. 
Washington,  D.C.  20036 
202-659-8251 

American  Academy  on  Mental  Retardation 
916  64th  Avenue  East 
Tacoma,  WA  98424 
206-922-5859 

American  Association  on  Mental  Deficiency 
5201  Connecticut  Avenue,  N.W. 

Washington,  D.C.  20015 
202-686-5400 

American  Council  of  the  Blind 
1211  Connecticut  Avenue,  N.W. 

Suite  506,  Washington,  D.C.  20036 
202-833-1251'' 

American  Foundation  for  the  Blind,  Inc. 

15  W.  16th  Street 
New  York,  NY  10011 
212-924-0420 

American  Speech  and  Hearing  Association 
9030  Old  Georgetown  Road 
Washington,  D.C.  20014 
202-897-5700 

Arthritis  Foundation 
3400  Peachtree  Road,  N.E. 
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